J 



Europalsches Patentamt 
European Patent Office 
Office europeen des brevets 



© Publication number: 



0 547 556 A1 



© 



EUROPEAN PATENT APPLICATION 



© Application number: 92121316.1 
© Date of filing: 15.12.92 



© int. Cl. 5 : C07D 403/10, C07D 403/14, 
A61K 31/505 



© Priority: 16.12.91 US 808410 

© Date of publication of application: 
23.06.93 Bulletin 93/25 

© Designated Contracting States: 

AT BE CH DE DK ES FR GB GR IE IT LI LU MO 
NL PT SE 

© Applicant: E.R. SQUIBB & SONS, INC. 
P.O.Box 4000 

Princeton New Jersey 08543-4000(US) 



© Inventor: Poss, Michael A. 
15 Valerie Lane 
Lawrencevllle, NJ(US) 
Inventor: Atwal, Karnail S. 
92 Valley View Way 
Newtown, NJ(US) 

® Representative: Vossius & Partner 
Siebertstrasse 4 P.O. Box 86 07 67 
W-8000 Munchen 80 (DE) 



© Substituted indole and benzimidazole derivatives useful as A-ll receptors antagonists. 
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angiotensin 



II and are useful, therefore, for example, as antihypertensive agents. 
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The present invention relates to novel substituted indole and benzimidazoles which are useful as 
antihypertensive agents. 

In accordance with the present invention, novel compounds which inhibit the action of the hormone 
angiotensin II are disclosed. These compounds are of the general formula 

5 



R 2 




so and pharmaceutical^ acceptable salts thereof wherein 
X is -N- or 




when X is -N-, the double bond is always present; 

Ri is alkyl, alkenyi or alkynyl or an alkyl, alkenyi or alkynyl group substituted with F or -C0 2 Rs; 
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carbon atoms; -NR11R12; -(CH 2 )m^n 2 )nni*. owi^yi ^ > 



amino)alkyl; 

R 3 is -CN, -NO2. 

0 
II 

-P-OR,, 
OR e ' 



-CONR11R12. ( R ,sOCO)alky.. (R, 6 0)a.ky.. P.*, (B,.CO)-kyl -CQ.R.7. R.s. -COR,.. -80*" or 



75 (RisOC)alkyl; 

or R 2 and Ra taken together are 



20 



25 



or 

30 



35 



0 
II 

-C-0(CH 2 ) -CH 2 -, 



0 

-C-S(CH 2 Jp-CH 2 - 



8 l 

-C-N(CH 2 ) p -CH 2 - 
Rl6 



„ h, TS £"£ Impend-, selected from hyd-ogon. altayl, "* »»'** 

„ t hi«a*on», group;^ „„„„ |rom hyafog(1 „, ary!. cdoaW. haloalkyl. 

-C02R8, -NHS02CF3, 



o 

50 || 

-OS(OH) 2 , 



-SO3H, -CtCFa^OH, 

55 0 

ii 

-OP(OH) 2 , 
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-P0 3 H, 

0 

-NHP(OH) 2 , 



-CONHNHS0 2 CF 3> 




R20 



45 

R7 is an acid moiety such as hydrogen, -C02Rb,-NHS02CF 3 , 

50 O 

II 

-OS(OH) 2/ 

-S0 3 H, -C(CF 3 ) 2 OH, 

55 



5 



-CONHNHS0 2 CF 3 , 
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O 

-OP(OH) 2 , 



-P0 3 H, 



70 



O 

-NH^ 



(OH) 2 , 



75 



20 



■N 



25 



30 



-CH 2 - 



H 



-N ,N N 

ii • i i 

-N N ( 



N C 

1 

H 



V 

X CF 3 H 



-CONHOR9, 



36 



40 



N N # N 

i H • < II ■ 



HC-R 9 

icORx 0 



N N 

HC-R 9 
OCOORi 0 



OH 0 
-C P(0H) 2 



19 



45 or 



50 




R20 



55 a, and FV are independent^ hydrogen, ** perfluoroaW of 1 to 8 carbon atoms. cyo,oa. k y. of 3 to 6 
carbon atoms, phenyl, benzyl, 
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-CH-O-CORi o 
I 

*9 



or 



70 



-CH-O-C0OR 10 ; 



R 9 is hydrogen, alkyl, aryl, arylalkyl or cycloalkyl; 
Rio is alkyl, aryl, alkylaryl, arylalkyl or cycloalkyl; 
75 Rn and R12 are independently hydrogen, alkyl of 1 to 6 carbon atoms, benzyl, a-methylbenzyl, or 
taken together with the nitrogen atom to which they are attached form a ring of the formula 



20 



N 



R13 is hydrogen, alkyl of 1 to 6 carbon atoms, cycloalkyl of 3 to 6 carbon atoms, phenyl or benzyl; 
25 Ru is hydrogen; alkyl of 1 to 6 carbon atoms; cycloalkyl; alkenyl or alkynyl of 2 to 4 carbon atoms; or 
the above alkyl, cycloalkyl, alkenyl or alkyny! group optionally substituted with F or -C0 2 Rs; 

R15 is alkyl, alkenyl, alkynyl, aryl, arylalkyl, cycloalkyl, (cycloalkyl)alkyl, heterocyclo, (heterocyclo)alkyl 
or haloalkyl; 

Rig is hydrogen, alkyl, alkenyl, alkynyl, aryl, arylalkyl, cycloalkyl, (cycloalkyl)alkyl, heterocyclo, 
30 (heterocyclo)alkyl or haloalkyl; 

R17 is hydrogen, alkyl, alkenyl, alkynyl, perfluoroalkyl of 1 to 8 carbon atoms, cycloalkyl, aryl, arylalkyl, 
(cycloalkyl)alkyl, heterocyclo, (heterocyclo)alkyl, haloalkyl, 



35 -CH-O-CORi 0 



or 



40 



45 



R9 



-CH-O-COORi o ; 
*9 



Rib is aminoalkyl, (substituted amino)alkyl; or R1&; 
R19 is hydrogen, alkyl of 1 to 5 carbon atoms or phenyl; 
R20 is -CN, -NO2 or -C0 2 Rs; 
Q is -CH 2 , -0-, or -NR 9 ; 
50 Z is-O-, -S- or -NR13; 

m is an integer of 1 to 5; 

n is an integer of 1 to 5; 

P is 0, or the integer 1 or 2; and 

q is 0, or the integer 1. 

55 The present invention relates to the compounds of formula l and I' and to pharmaceutical compositions 
employing such compounds and their use. Listed below are definitions of various terms used to describe 
the compounds of the instant invention. These definitions apply to the terms as they are used throughout 
the specification (unless they are otherwise limited in specific instances) either individually or as part of a 
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10 



15 



^tS'ii^'WSS bo* ««. and MM — U">~ ™- <"™» 
having 2 to 10 carbon atoms are preferred. 

The term "cycloalkyl" refers to groups having 3 to ,8 ^ .Alkoxy groups having 1 to 3 carbon 

The term "alkoxy" refers to groups having 1 to 8 caroon am 

rt ° m T^te^ f W" refers to f.uorine. ch.orine, bromine and iodine with fiuorine and ch.orine being 
preferred, k nrn.ms described above in which one or more hydrogens have 

been Th rep^^ TT Pentef,UOr0ethy1 ' 

orethTcSo^ substitlrt ed with substftuents 

The term "aryl" refers to phenyl or naphtf^ or phenyl o r nap y ^ 
sel ected from halogen, alkyl. alkoxy^ oarboxy. akyHhi ojjjj* a * carbon atom or is 

ky ,amino or -"T^^jJ^^ ££* which Ly are attached form the aryl ring, 
fused when R 2 and Ra taken togetner with ™ u preferred. 
Preferred aryi groups are phenyl and S£f5 - 5 or 6 atoms containing one to 

The term "heterocyclo" refers to fully «MM or un ^ or ^ njlrogen 

20 four nitrogen atoms, or one oxygen atom. h ° eter ocyc.o ring is attached by way of an 

atoms, or one sulfur atom and one or two ™^° n ^™ x ™ with ^ carbon ato ms to which they are 
available carbon atom or is fused when R* and Ra taken JJ» 2 _ and 2 . 

attached, form the heterocyclic ring. Preferred ^^^^J, ^ , subs tituent selected from 
and 3-furyl. 2-, 3- and 4-pyridyl, ^^^J^SS^ of 1 to 4 carbons on an available 
25 alkyl of 1 to 4 carbons, carboxy, alkoxy of 1 to 4 _ cart»m - y memb ered ring containing 

carbon. The term heterocyc.o also "*%£Z*^^ a benzene ring and the bicyc.ic ring is 
oxygen, sulfur and nitrogen atoms as defined above is ruse ne terocvclo groups 

attached by way of an available carbon atom in the benzen P efc V |jny| 4 _ 5> 6 , or 

include 4, 5, 6 or 7-indolyl. 4. 5. 6 or 7-,so ndo W * ^clyl . 4 5. 6 or 7-benzoxadiazo.yl. and 4. 

30 r^s^ and wd - w optiona,ly 

35 a^n^^ 

To prepare the compounds of formula I a compound of the formula 



40 



R 2 

A. 



N — R 3 
H 



is coupled with a compound of the formula 



55 
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III 



70 




75 wherein L is a leaving group such as a halogen, in the presence of a base such as potassium 
hexamethyldisilazane, in an organic solvent such as tetrahydrofuran or dimethylformamide. 

Compounds of formula II wherein R 2 is a halogen and R 3 is -CO2R17 can be prepared by first reacting 
an amidine of the formula 



20 



IV 



NH 



NH 2 • HX 1 



25 



30 



(wherein X' is a halogen) with an olefin of the formula 



35 



in an organic solvent, such as dimethylformamide, and in the presence of a base, such as potassium 
carbonate to provide a pyrimidine of the formula 



40 



45 



VI 




The pyrimidine of formula VI can thereafter be heated in the presense of a chlorinating agent, e.g., 
phosphorus oxychloride to provide the intermediates of formula II where R2 is chloro and R3 is -CO2R17. 
Compounds of formula II where R2 is a halogen other than chloro can be made in a similar fashion. 
50 To provide the intermediates of formula II where R2 is other than halogen, the amidine of formula IV can 
be reacted with an olefin of the formula 



55 
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VII 



„ in » preaenc .. ~ - — — » - * " " — — 

to provide an intermediate of the formula 

(1 vR 2 



75 



20 



VIII 




compounds of formula II where R 2 is other than halogen ^ ^ ^ ^ attached 



CH 3 0 



30 



35 



IX 



CH30 




AitamatUiBiv. comDOunds of formula II where FU ana K5 are 4 



Alternatively, compounds 
40 reacting a compound of the formula 



R2 



45 



50 



55 



O^^Oalkyl 

* an ana,*e o, M * « - P— - • - - » ~ " bicarbonate _ aodiu-n — . in a 
formula 
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5 




H CONH 2 



w Compounds of formula Xa are then reacted in an organic solvent such as toluene with a base such as 
pyridine in the presence of a dehydrating agent such as molecular sieves to form the compounds of 
formula II. 

Other dihydropyrimidines of formula II can be prepared by methods described in the literature, e.g., K. 
Atwal et al., J. Org. Chem., Vol. 54, p. 5898 (1989) and references cited therein. 
15 Compounds of formula III can be prepared by coupling a compound of the formula 



20 




I 

H 



25 

with a compound of the formula 




where Br is bromine in a polar solvent such as pyridine and in the presence of a catalyst such as copper 
35 oxide, to provide compounds of the formula 



XIII 



45 




A leaving group, L, for example a halogen can be added by known methodology to provide compounds 
so of the formula 



55 
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70 



Ilia 




75 



Compounds of formula X! where X is 



20 



Re' 
I 



» a the — « * P.- - - » — — - "* !S ^ ^ " " 

compound of the formula 



30 



XV 




35 



40 



. a base such as potassium carbonate, and in an organic solvent such as dimethyifor- 
in the presence of a base sucn a& yuiao 
mamide, to provide a compound of the formula 



C0 2 alkyl 



XVI 



45 



50 




, „ XV, », .here..* be MM - • "dudng «* - ■*"» in " ^ 



55 
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25 



55 



XVII 




w 



is Conversion of compounds of formula XVII to compounds of formula III may be accomplished by known 
methodology. 

Alternatively compounds of formula I where Rs is tetrazolyl are prepared by substituting a compound of 
the formula 

20 



XVIII 




for the compound of formula XI in the above methodology. Methods for the preparation of compounds of 
formula XVIII have been described in Rocz. Chem., 51, 1703 (1977). Thereafter, the product is treated with 

30 an azide such as tributyltinazide in an organic solvent such as xylene, to convert the -CN to the desired 
tetrazolyl (Rs) group. As would be understood by those skilled in the art, this methodology is also readily 
applicable to the preparation of the indole derivatives above wherein R7 is tetrazolyl. 

The compounds of formula I and !' can have an asymmetric center within the pyrimidine ring as 
represented by the asterisk (*)• A,s °. anv of tne R groups can have an asymmetric center. Thus, the 

35 compounds of formula I can exist in diastereomeric forms or in mixtures thereof. The above-described 
processes can utilize racemates, enantiomers or diastereomers as starting materials. When diastereomeric 
products are prepared, they can be separated by conventional chromatographic or fractional crystallization 
methods. 

When preparing the compounds of the instant invention wherein the substituent groups contain one or 
40 more reactive functionalities such as hydroxy, amino, tetrazolyl, carboxyl, mercapto or imidazolyl groups, it 
may be necessary to protect these groups during the reactions in which they are used. Suitable protecting 
groups include benzyloxycarbonyl, t-butoxycarbonyl, benzyl, benzhydryl, etc. The protecting group is 
removed by hydrogenation, treatment with acid, or by other known means following completion of the 
reaction. 

45 Preferred compounds of the present invention are those wherein 
R1 is an alkyl of 3 to 5 carbons; 

R2 is hydrogen, alkyl, haloalkyl or chloro; and R3 is -CO2R17; or R 2 and R 3 together with the carbon 

atoms to which they are attached form a fused aryl ring; 
R+ is hydrogen and R5 is alkyl; or R* and R5 together with the carbon atom to which they are 
50 attached form a carbonyl group; 

Re is hydrogen, -CO2H or tetrazolyl; 
R 7 is hydrogen, 7-tetrazolyl or 7-CO2H; 
Xis 



-c-, 
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where FV is hydrogen. -COaH or tetrazolyl; or -N; and the double bond is present. 
Most preferred are compounds of formula I wherein 
Ri is n-butyl; _ 

s s zz: - ; jss ? - - — « » — - y * e 

attached form a carbonyl group; 
R 5 is tetrazolyl; 
R 7 is hydrogen; 



Xis 



10 



-C-, 



20 



25 



30 



where FV is hydrogen; and the double bond is present; and connection from the 

Angiotensin I is converted by angiotensin convertng « of hyp9rtension in various 

substance which has been implicated as the ' JJ£^ inhibitthe actio n of A-ll at its receptors 

mammalian species. e.g.. humans. The 'f^^.^^^^^ by this hormone-receptor 
on target cells and thus prevent the mcrease in b tood pressure produ y ^ ^ ^ 

interaction. Thus by the administ .XlSSes of mammal (e.g.. humans) 
pounds of this invention, angiotensin ^P^^ ^^ ^0 to four divided daily doses, provided on a 
suffering therefrom is alleviated. A single dose. o .P^™ ™ ^ ° {erably about , , 0 is mg per 

basis of about 0.1 to 100 mg per kilogram of ^ "jj' The substance is preferably 
kiiogram of body weight per day is approp^e ^ reduo^o ^ ^ s ure. ^ 
administered orally, but ^^^ empoyed. The impounds of this invemion 

35 developed for ACE inhibitors. formulated in combination with a diuretic for the treatment 

The compounds of this invention can also be formula ;ed in- como ^ be 

of hypertension. A combination V**™™ J ^SE d osagJ oTSoul 30 to 600 mg. preferably 
administered in an effective amount which comprises a J*« «J ™ 9 ferabl about 15 to 200 

about 30 to 330 mg of a compound of this , iMHfton. J^J'g^J^ ^ diuretics contemplated for 
40 mg of the diuretic, to •^^^^^JtZ^^ diuretics, e.g.. chlorthiazide, 
use in combination with a compound J JJ^oT^^umelhiazide. methylchlothiazide, trichlor- 
hydrochlorthiazide. flumethiaz.de hydroflumethiaz. chlort halidone. furosemide. 
methiazide, polythiazide or benzthiaz.de as well as «m^J*^ • compounds, 
musolimine. bumetanide. triamterene • ^ ,,or,de jS^°^ se *e reduction of blood pressure in 
45 The compounds of formula I and I' ^..^^JSiSStan in sterile solutions or suspensions 
compositions such as tablets, capsules or ^^^^^^ 10 to 500 mg of a compound of 
,or parenteral or intranasal administration. ^y^^^^T^ excip ient. binder, preserva- 
formula I or r is compounded with a physio c ^^^^S^^^ P*** ™ e 
50 2,5?^:^ rse^ro^parat Js is such that a suitable dosage in the 

■-ess; 223. - p— r ri " ~ r asri tss; ^ 

5^iK"J5t i -—t defined by the claims appended 



55 hereto. 
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Example 1 

2-Butyl-3-[[4-[2-(2H-tetrazo^ monolithium salt 

5 A. 1 H-tndole-2-carboxamide 

lndole-2-carboxyIic acid (10.26 g, 63.7 mmol) was dissolved in dichloromethane (125 mL) and oxalyl 
chloride (39.8 mL of a 2.0M solution in methylene chloride) was slowly added dropwise to the reaction at 
room temperature. Upon full addition, dimethylformamide (0.32 mL) was added and the reaction was stirred 
10 for two hours. After two hours, the reaction solution was transparent yellow in color. Ammonia gas was then 
bubbled into the reaction for 25 minutes and the reaction was stirred at room temperature for an additional 
30 minutes. The reaction was then partitioned between water and ethyl acetate. The organic phase was 
washed with saturated ammonium chloride, then dried and concentrated to provide crude amide (9.53 g), 
which was used in the next step without further purification. 

B. 1 H-lndole-2-carbonitrile 

The title A compound (8.5 g, 53.1 mmol) was suspended in 1,4 dioxane (110 mL) and pyridine (10.74 
mL). The solution was then cooled to less than 10 °C and trifluoroacetic anhydride (11.99 mL, 84.9 mmol) 
20 was slowly added to the reaction. Upon full addition, the reaction was stirred at room temperature for 18 
hours. The reaction was then slowly quenched with water and extracted with ethyl acetate and the organic 
phase was dried and concentrated. The crude solid was purified by flash chromatography (silicon dioxide, 
95:5 hexane:ethyl acetate) to provide pure nitrile (4.16 g, 55% over 2 steps). 

25 C. 4-(2-Cyano-1H-indol-1-yl)benzoic acid, ethyl ester 

The title B compound (4.15 g, 29.2 mmol) and freshly ground potassium carbonate (8.1 g, 58.4 mmol) 
were placed in anhydrous dimethylformamide (60 mL). Ethyl-4-fluorobenzoate (14.73 g, 87.6 mmol) was 
then added via syringe at room temperature and the reaction was then heated to 1 1 0 • C for 40 hours. The 
30 reaction was then partitioned between ethyl acetate and saturated ammonium chloride and the organic 
phase was dried and concentrated. The crude ester was purified by flash chromatography (silicon dioxide, 
96:4 Hexane:ethyl acetate) to provide pure ester (5.17 g, 61%). 

D. 1-[4-(Hydroxymethyl)phenyI]-1 H-indole-2-carbonitrile 

35 ~~ ' ' " ~~ ~~ 

Lithium aluminum hydride (61.0 mL of 1.0M solution in ethyl ether) was added to silica gel (22.0 g) that 
had been vacuum dried at 150° C for 1.5 hours and cooled to room temperature under vacuum. Ethyl ether 
(60 mL) was then added and the reaction was stirred at room temperature for 1.25 hours. The reaction was 
then cooled to -15*C and the title C compound was added. The reaction gradually warmed to -5 # C and 

40 was stirred at this temperature for one hour. TLC indicated some starting material was still present. The 
reaction was then warmed to 5 • C for 1 .5 hours and the reaction was found to be complete. The reaction 
was then cooled to 0"C and slowly quenched with saturated ammonium chloride. The reaction was then 
diluted in ethyl acetate and 1N hydrochloric acid and filtered, washing the residue thoroughly with ethyl 
acetate. The organic filtrate was separated, dried and concentrated and the crude oil was purified by flash 

45 chromatography (silicon dioxide, 80:20 hexane:acetone) to provide pure alcohol (1.65 g, 67%). 

E. 1 -[4-(Bromomethyl)phenyl]-1 H-indole-2-carbonitrile 

The title D compound (1.92 g, 7.73 mmol) was dissolved in dry methylene chloride (38 mL) and carbon 
so tetrabromide (2.82 g, 8.5 mmol) was added at room temperature The reaction was then cooled to O " C and 
triphenylphosphine (2.43 g, 9.28 mmol) was added all at once. The reaction was stirred at 0*C for five 
minutes, then gradually warmed to room temperature. The reaction was then concentrated and purified by 
flash chromatography (silicon dioxide, 95:5 hexane:acetone) to provide pure bromide (2.15 g, 89%). 

55 
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F. 2-Bu tvl-4-(3H)-quinazorinone 
! m 2-[(i -Qxopentyl)amino]benzamide 



15 



20 



Vaw, olo,ld. ,6.0 mL, 50 ™0 » added j. ««. o. * J. 
WKylartne (7.0 mU 50 -« in «a J*^' 1 ™*^ S- ni. «. «irrad « ambient 

2 2-Butyl-4(3H)-quinazoiinone 

to give the title compound as a white solid (6.8 g, 80/.). m.p. iw 
e H ± tt2^utyi^^ 

The title F compound (0,81 g, 1.39 mmo.) and 
and the title E compound (0.360 g.1 « - was thin partioned between 

and the reaction was stirred at room tempe rature tor a, an£j ooncertrrtBd . jhe 

purified nitrile (0.389 g, 77%). 
H?5!S!!; 3 ;E ^^ 

methanol (2.0 mL) were added in order to effect a solution, in »Pi duct was 

" - 01 991% pure white so,id 

40 Ssis: calc for CH**** -3.0 H 2 0: C. 62.79; H, 5.65; N. 18.31. 
Found: C, 63.06; H, 5.49; N, 18.35. 

Example 2 

aggniSgjg 'did, ethyl .*». ttHk«»o«»W Egg 
. ^uu^l .^Ihyd^.^imoO -'-^lnnMn^tovllO add. gW «» 

107; Chem. Abstract 36, 479 J 

To the rerfino •**» »» added P^r^.S^f.SL™ 9 l,e , eta soleita II was »W 



25 



30 



35 



45 



50 



55 
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2. 2'Butyl>6 t 6-dimethyl-4-oxo'1 t 4,5 t 6-tetrahydropyrimidine-5-carboxylic acid, ethyl ester 

To the solution of the title 1 compound (3.53 g, 25.87 mmol) in d i m ethy If orm amide (7.0 mi_) at 0 • C 
under argon was added potassium tert-butoxide (2.57 g, 22.85 mmol). The cooling bath was removed and 
5 the resulting suspension was stirred at room temperature for 30 minutes. To the reaction mixture was added 
diethyl isopropylidenemaionate (4.0 g, 19.9 mmol) in dimethylformamide (5 mL). It was stirred at room 
temperature overnight and then heated at 70 °C for two hours. The reaction mixture was diluted with water 
and extracted with ethyl acetate. The combined organic extracts were washed with water, brine and dried 
over anhydrous magnesium sulfate. The solvent was evaporated to give a light yellow oil (4.97 g, 98.4%). 

10 

3. 6-Butyl-4-chloro-1,2-dihydro-2 t 2-dimethyi-5-pyrimidinecarboxylic acid, ethyl ester 

The reaction mixture containing the title 2 compound (3.0 g, 11.9 mmol) in phosphorus oxychloride (10 
mL) was heated at 120°C for five hours. TLC of the reaction mixture indicated the presence of some 

75 starting material. Heating was continued for five more hours. The reaction mixture was cooled to room 
temperature and most of the phosphorus oxychloride was distilled off under vacuum. The brown residue in 
ethyl acetate was washed with 10% aqueous potassium carbonate, brine and dried over magnesium sulfate. 
The solvent was evaporated and the residue was purified by flash chromatography (ethyl ace- 
tate :hexanes/1 :2 containing 0.01% triethyl amine) to give the title compound as a light yellow oil (1.03 g, 

20 31.8%, low yield due to spillage) which solidified on standing. 

B. 2-Butyl-6-chloro-1 -[[4-(2-cyano-1 H-indol-1 -yl)phenyl]methyl]-1 ,4-dihydro-4,4-dimethyl-5-pyrimidinecar- 
boxylic acid, ethyl ester 

25 The title A compound (0.480 g, 1.92 mmol) and the title E compound of Example 1 (0.50 g, 1.61 mmol) 
were placed in anhydrous dimethylformamide (3.25 mL). Freshly ground cesium carbonate (1.05 g, 3.22 
mmol) was then added and the reaction was stirred at room temperature for 20 hours. The reaction was 
then partitioned between ethyl acetate and saturated ammonium chloride and the organic phase was 
washed with water, dried and concentrated. The crude oil was purified by flash chromatography (silicon 

30 dioxide, 75:25 hexane: ethyl acetate) to yield the title compound (0.677 g, 84%). 

C. 2-Buty l-6-chloro-1 ,4-dihydro-4,4-dimethyl-1 -[[4-[2-(2H-tetrazol-5-y jKj H-indol-1 -yl)-phenyl]methy l]-5- 
pyrimidinecarboxyiic acid, ethyl ester, trifluoroacetate (1:1) salt 

35 The title B compound (0.641 g, 1.27 mmol) and tributyltin azide (1.69 g, 5.10 mmol) were combined in 
anhydrous xylene (2.6 mL) and heated at 95 *C for 34 hours. The reaction was then cooled to room 
temperature and concentrated. The crude oil was flash chromatographed (silicon dioxide, 91:7:2 methylene 
chloride: methanol: acetic acid) to provide a light yellow solid (380 mg, 55%) which was 97% pure by 
HPLC. A portion (250 mg) of solid was further purified by preparative HPLC (YMC S-10 ODS, 30 x 150 mm 

40 column, isocratic conditions, 65:35:0.01 methanol: water: trifluoroacetic acid) to provide a light yellow solid 
(150 mg). 

Analysis: calc for C29H32CIN7O2 • 0.96 C2HF3O2 • O.8H2O; C, 55.43; H, 5.25; N, 14.63; CI, 5.29; F, 8.17. 
Found: C, 55.83; H, 4.99; N, 14.06; CI, 5.28; F, 8.15. 

45 Claims 

1. A compound of the formula 



50 



55 
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R x I R S 




or its isomer 




or a pharmaceuticaliy acceptable salt thereof; 



X is -N- or 



-C-, 



when X is -N-. the double bond is always PJ«* substituted with F or -C0 2 Ra; 

R, is alkyl. alkenyl or alkynyl or an alkyl. afeenyl "JgJJ" p (cyc ,oalkyl)alkynyl or 5 to 10 
oyc.oa.ky.; , 0 ? 2 haloge n S . alkoxy 

c 0 rr ^^'^s^'^ — * ° r * o: - SRis: or - 0R15: 

18 
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R 2 is halogen, -CN, -OR15, -SR15, -COR15, R16. (RiGO)alkyl, (R, 6 S)alkyl, -CO2R17 or (substituted 
amino)alkyl; 

R 3 is -CN. -NO2, 



II 

-P-OR 8 , 
OR 8 ' 

-CONRUR12, (RisOCO)alkyl, (Ri 6 0)alkyl, (Ri 6 S)alkyl, (R, 6 CO)alkyI, -CO2R17, Rib. -COR18, -SO2R18 
or (RisOC)alkyl; 

or R2 and R3 taken together are 



O 

II 

-C-0(CH 2 ) -CH 2 - r 



O 
II 

-C-S(CH 2 ) -CH; 



or 

O 
II 

-C-N(CH 2 ) p -CH 2 - 

to form a 5- to 7-membered ring with the carbon atoms to which they are attached; 

or R2 and Ra taken together with the carbon atoms to which they are attached form an aryl or 
heterocyclo group; 

R4 and R5 are independently selected from hydrogen, alkyl, alkenyl, alkynyl, aryl, arylalkyl, 
cycloalkyl, (cycloalkyl)alkyl, heterocyclo, (heterocyclo)alkyl, haloalkyl or -CO2R8; 

or R* and R5 taken together with the carbon atom to which they are attached form a 5- to 7- 
membered carbocyclic ring which may have another 5- to 7-membered ring fused thereto; 

or R* and R5 together with the carbon atom to which they are attached form a carbonyl or a 
thiocarbonyl group; 

Re and Fk 1 are independently selected from hydrogen, alkyl, aryl, cycloalkyl, arylalkyl, haloalkyl, 
-C02R8,-NHS0 2 CF3, 

O 
II 

-OS(OH) 2 , 

-SO3H, -C(CF 3 ) 2 OH, 

O 

-OP(OH) 2/ 
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-P0 3 H, 



-NHP(OH) 2 , 



-C0NHNHSO 2 CF 3 , 





•CONHOR9, 

JN N N N OH 

<1 • < 7 11 ■ 

N— N N N R 19 

HC-R 9 HC-Ro 

I I 
OCORj 0 OCOORi 0 

or 

N—N 
R20 

R 7 is an acid moiety such as hydrogen, -CC^Rs.-NHSOaCFs, 

O 
il 

-OS(OH) 2 , 

-S0 3 H, -C(CF 3 )20H, 
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-P0 3 H, 



-CONHNHSO2CF3, 



O 

-OP(OH) 2 , 



0 

-NHP(OH) 2 , 



< 



N N 



N N 

I 

H 



-CH 2 



/ || . / J , -co*/"] 
n—n N M _i Nr a 

H 



CF 3 



l 

H 



-CONHOR3, 



N N 

// 



HC-R 9 
OCOR 



1 0 



N N 



V N N N 



N N 

HC-R 9 
OCOOR, 0 



OH O 
I II 
-C P(OH) 2 



^19 



or 



NH 



2 0 

Re and FV are independently hydrogen, alky I, perfluoroalkyl of 1 to 8 carbon atoms, cycloalkyl of 3 
to 6 carbon atoms, phenyl, benzyl, 



-CH-O-CORi o 
I 

R9 
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-CH-O-COORj o ; 
R 9 



R 9 is hydrogen, alkyl, aryl. arylalkyl or cycloalkyl; 

r' i vkx t^xxs* , * . atoms , a . r ^, or 

taken together with the nitrogen atom to which they are attached form a r.ng of the formula 



N 



~n ¥ q 



R,s is hydrogen, alkyl of 1 to 6 carbon atoms, cycloalkyl of 3 to 6 carbon atoms, phenyl or benzyl; 
R is hydrogen; £fl of 1 to 6 carbon atoms; cycloalkyl; alkenyl or alkynyl of 2 to 4 carbon atoms, 
or the above alkyl, cycloalkyl, alkenyl or alkynyl group optionally subsMuted with F or f 

R,fte alkyl. alkenyl, alkynyl, aryl, arylalkyl. cycloalkyl, (cycloalkyl)alkyl, heterocyclo, (heterocyclo)- 



alkyl^or haloalky..^^ ^ ^ ^ ^ (cyc|oalky|)alkyl , ne t e rocyc.o. 

(h TrrhXn ha S y a.kenyl. a,kyny«. perfiuoroa.kyl of 1 to 8 carbon atoms, cycioalky,, aryl. 
arylalkyl, (cycioalky l)alky I, heterocyclo, (heterocyclo)alkyl, haloalkyl, 

-CH-O-CORi o 



or 



-CH-O-COOR! o ; 

R9 



R 18 is aminoalkyl, (substituted amino)a!kyl; or Ri 5 ; 
R 19 is hydrogen, alkyl of 1 to 5 carbon atoms or phenyl; 



R20 is -CN, -NO2 or -C0 2 Rs; 
Q is -CH 2 , -0-, or -NR 3 ; 
Z is -0-, -S- or -NR13; 
m is an integer of 1 to 5; 
n is an integer of 1 to 5; 
p is 0, or the integer 1 or 2; and 
q is 0, or the integer 1. 

2. A compounds of claim 1 wherein 

£ J hydZn! a.M 5 SS or chloro; and Ra is -C0 2 R 17 ; or R 2 and R3 together with the 

carbon atoms to which they are attached form a fused aryl ring; 
Rv is hydrogen and R 5 is alkyl; or * and Rs together with the carbon atom to wh.ch they are 

attached form a carbonyl group; 
Rs is hydrogen, -C0 2 H or tetrazolyl; 
R 7 is hydrogen, 7-tetrazolyl or 7-CO2H; 
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Xis 

5 -o, 

where FV is hydrogen, -C0 2 H or tetrazolyl; or -N; and the double bond is present. 

10 3. A compound of claim 1 wherein 
Ri is n-butyl; 

R 2 is hydrogen, -CF 3 or chloro and R3 is -CO2R17; 

R4 is hydrogen and R5 is methyl; or R4 and R5 together with the carbon atom to which they are 
attached form a carbonyl group; 
75 Rg is tetrazolyl; 

R 7 is hydrogen; 
Xis 

20 Re* 

-C-, 

where Bs* is hydrogen; and the double bond is present; and connection from the 
25 dihydropyrimidinyl portion is via the para-position of the benzene ring. 

4. A compound of claim 1 having the name 2-Butyl-3-t[4-[2-(2H-tetrazol-5-yI)-1H-indol-1-yl]phenyI]methyl]- 
4~(3H)-quinazolinone, or a pharmaceutical^ acceptable salt thereof. 

30 5. A compound of claim 1 having the name 2-Butyl-6-chloro-1,4-dihydro-4 l 4-dimethyl-1-[[4-[2-(2H-tetrazo!- 
5-yl)-1H-indol-1-yl)phenyl]-methyl]-5-pyrimidinecarboxyIic acid, ethyl ester, or a pharmaceutical^ ac- 
ceptable salt thereof. 

6. A pharmaceutical composition comprising a compound according to any one of claims 1 to 5 and a 
35 pharmaceutical^ acceptable carrier. 

7. Use of a compound as defined in claims 1 to 5 for the preparation of a pharmaceutical composition 
useful in treating hypertension. 

40 8. Use of a compound as defined in claims 1 to 5 for the preparation of a pharmaceutical composition 
useful in treating congestive heart failure. 

9. Use of a compound as defined in claims 1 to 5 for the preparation of a pharmaceutical composition 
useful in preventing cardiac hypertrophy. 
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